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(54) RUBBER-UKE POLYMERIC FLAME RETARDANT 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject flame retardant capable of imparting excellent flame resistance 
to a polymer by including ionic groups in a specified rubber-like polymer. 

SOLUTION: This rubbei^like polymeric flame retardant contains ionic groups. The flame retardant preferably 
comprises units such as an aromatic vinyl unit, a conjugated diene unit or an unsaturated nitrile unit and preferably 
contains the ionic groups selected from a sulfonic acid group and/or its salts, a carboxyl group and/or its salts and 
the like as the ionic groups. Besides, the ionic groups are preferably contained in an amount of 1-300 mol% based 
on the total units of base polymer of the flame retardant. The flame retardant can be obtained, for example, 
according to a method of introducing the ionic groups by treating a rubber-like polymer (e.g. a styrene-ethylene- 
butyiene-styrene copolymer) with an acid and/ or an alkali or the like. Excellent flame resistance is developed by 
formulating the flame retardant with a polymer (especially preferably a thermoplastic resin). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Rubber-like polymer fire retardant containing an ion group. 

[Claim 2]The rubbsHike polymer fire retardant containing a unit chosen from an aromatic vinyl unit, a conjugated 
diene unit, an unsaturated nitrile unit, an acrylamide unit, a methacrylamide unit, an acrylic acid unit, methacrylic 
acid units, a vinyl alcohol unit, and a polyfunctional monomeric unit according to claim 1 . 

[Claim 3] An ion group Sulfonic acid and/or its salt, a carboxyl group, and/or its salt, - A PO(OH) 2 group and/or its 
salt, a -CH2P0(0H) 2 group, and/or its salt, - The rubbeHike polymer fire retardant containing an ion group chosen 
from NO2, a hydroxyl group and its salt, a chloromethylation amine group, and/or its salt according to claim 1 or 2. 
[Claim 4] A fire-resistant polymer composition which blended fire retardant of claim 1-3 given in any 1 paragraph 
with a polymer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to rubbei^like polymer fire retardant It is related with the rubber-like 
polymer fire retardant which can give in detail the fire retardancy which stood high, and its fire-resistant polymer 

composition. 
[0002] 

[Description of the Prior Art]Since a thermoplastic polymer or polymers, such as thermoplastic elastomer, are 
excellent in shock resistance in addition to excelling in a moldability, they are used in many fields including 
autoparts, household appliance parts, and OA equipment parts, but the use is restricted for the flammability of a 
polymer. As the method of flameproofing of a polymer, adding fire retardant of a halogen system, the Lynn system, 
and an inorganic system to a polymer is known, and, thereby, flameproofing is attained to some extent. However, a 
close-up of the demand of safety to a fire is taken suddenly in recent years, and technical development which does 
not have deterioration of an environmental problem or mechanical properties with development of still more 
advanced flameproofing art is desired strongly. 

[0003]The constituent which, on the other hand, blended the aromatic vinyl resin which replaced inorganic acid 
salts, such as a polystyrene sulfonate salt, by the aromatic ring is known. For example, a process of stabilization 
resin of a sodium-polystyrene-sulfonate salt and polyvinyl chloride (JP,7-268028,A), The process (JP,6-248013,A) 
of stabilization resin of a sodium-polystyrene-sulfonate salt and polyolefine, consisting [ of polystyrene / a 
polyphenylene oxide system alloy ] heat-resistant resin [Proceedings of the 6 th Sony Research Forum p.552 
(1 996)] Compatibility of the polymer system which introduced sulfonate into polystyrene/polyphenylene oxide 
[Polymer, Vol.33, Nr6-1210 (1992)] It is by **. 

[0004]The water soluble polymer electrolyte (JP.10-101731,A, J P, 10-249 194 A) in which the ion group was 
introduced into ABS plastics or HIPS resin is known. However, as for neither an indication nor suggestion, it is 
carried out to the above-mentioned gazette and literature that the fire retardancy in which the rubber system 
polymer containing sulfonate etc. excelled can be given. 
[0005] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the rubber-like polymer fire 
retardant which there are no above problems, namely, can give the fire retardancy which stood high in view of such 
the actual condition. 
[0006] 

[Means for Solving the Problem]As a result of examining the fire retardancy of a polymer wholeheartedly, this 
invention persons found out that fire retardant which has a specific substituent of this invention made fire 
retardancy improve by leaps and bounds to a polymer, and completed this invention. That is, this invention provides 
rubber^like polymer fire retardant containing an ion group, and a fire-resistant polymer composition which blended it. 

[0007] Hereafter, this invention is explained in detail. A rubber-like polymer with specific fire retardant of this 
invention contains an ion group. Here, it is important to contain an ion group. It is easy to **** in comparison, and 
an ion group replaced by an aromatic ring serves as a point constructing a bridge at the time of combustion, and is 
contributed to char formation. Acid of ion origin from which it was desorbed according to a kind of ion group 
promotes char formation. An ion group in this invention reveals such an operation, and is not restricted in particular. 
Specifically A carboxyl group and/or its salts, such as sulfonic acid and/or its salt, an acrylic acid unit, and 
methacrylic acid units, - A PO(OH) £ group and/or its salt, a -CHgPOCOH) £ group, and/or its salt, - NO2, a 
hydroxyl group and its salt, a chloromethylation amine group and/ or its salt and an acrylamide unit, a 
methacrylamide unit, and a vinyl alcohol unit are also included in an ion group. 

[0008]In this invention, in order for an ion group to reveal the above-mentioned operation, as opposed to all the 
units of a polymer of a base of fire retardant — an ion group — 1-300-mol % — containing — desirable — further - 
- desirable — 20-200-mol % — most ~ desirable — 50-150-mol % — it is 70-100-mol % very preferably. Fire 
retardant of this invention a rubber-like polymer acid and/or by carrying out alkali treatment. It can manufacture a 
monomer, other composition monomers and copolymerization containing a method (a method I) of introducing an ion 
group, or an ion group or a method (a method II) of carrying out graft copolymerization, and if needed by a method (a 
method III) of introducing an ion group into a polymer obtained by a method n. 

[0009]In the first manufacturing method (a method I) of fire retardant of this invention, a specific rubber-like 
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polymer acid and/or by carrying out alkali treatment per aromatic vinyl, An acid ion group of a sulfonic acid group 
etc. is introduced, units, such as unsaturated nitrile, are converted into an amide group, a carboxyl group, or its salt, 
and acid ion groups, such as a hydroxyl group, or its salt, sulfonic acid group, are introduced into units, such as 
conjugated diene. For this reason, in the case of a rubber-like polymer containing an aromatic vinyl unit, since acid 
ion groups, such as a hydroxyl group, or its salt, sulfonic acid s'oup, are introduced into conjugated diene etc. in 
addition to an acid ion group of a sulfonic acid group etc. being introduced per aromatic vinyl, a char plasticity is 
very high. As a result, even if it reduces an addition of fire retardant to a polymer, it becomes possible to hold fire 
retardancy. 

[0010]Here, as alkali used for alkali treatment, inorganic alkali is preferred. As inorganic alkali, a compound of an 
oxide of an alkaline metal or alkaline-earth metals, hydroxide, carbonate, a hydrogencarbonate, acetate, sulfate, and 
an phosphate and its solution are mentioned. For ion structure-of-cross-linkage formation, it is preferred in the 
above-mentioned alkali treatment to use IB(s), such as Cu, Ag, Mg, Ca, Ba, Zn, Cd, Hg, aluminum, Fe, Co, and nickel, 
HA, IIB, IIIB, and polyvalent metallic salt containing a metal ion of the fourth cycle of a group VIII. 
[0011 ]By making alkali mentioned above and a specific polymer react, unsaturated nitrile and a conjugated diene 
part will receive hydrolysis, and an amide group and a hydroxyl group are introduced, respectively. As for an amide 
group, a carboxyl group, its salt, or a hydroxyl group is replaced by oxalate by adding alkali. As acid used for acid 
treatment, inorganic acid is preferred. As inorganic acid, concentrated sulfuric acid, a sulfuric anhydride, fuming 
sulfuric acid, chlorosulfonic acid, nitric acid, fuming nitric acid, phosphoric acid, a phosphorus chloride, phosphorus 
oxide, etc. are mentioned. In these, concentrated sulfuric acid, a sulfuric anhydride, filming sulfuric acid, and 
chlorosulfonic acid are preferred, and 70% of the weight or more of especially concentrated sulfuric acid is preferred. 

[0012]By making inorganic acid mentioned above and a specific polymer react, unsaturated nitrile receives 
hydrolysis, and refining is carried out to an amide group or a carboxyl group, and to aromatic vinyl and conjugated 
diene. Ion groups, such as a sulfonic acid group, a -PO(OH) 2 group, a -CH2P0(0H) 2 group, and a -NO2 group, are 
introduced. In acid treatment mentioned above, when using a sulfonating agent, the Lewes acid radical may be used 
together. 

[0013]The above-mentioned manufacturing method is indicated in detail by JP.10-101731,A and JP.1 0-2491 94,A. As 
for a rubber^like polymer used in the first manufacturing method (D of fire retardant of this invention, it is preferred 
that glass transition temperature (Tg) is less than -30 **, and when -30 ** is exceeded, it is in a tendency for 
shock resistance to 1^11. 

[0014]As an example of such a rubber^like polymer, a styrene ethylene butylene styrene copolymer. Saturation 
rubber which hydrogenated diene system rubber and the above-mentioned diene rubbers, such as polybutadiene, 
poly (styrene butadiene), and poly (acrylonitrile butadiene). Acrylic rubber and ethylene-PUROPIRE copolymer 
rubbers, such as polyisoprene rubber, chloroprene rubber, and polybutyl acrylate, Thermoplastic elastomer 
containing cross linked rubbers, such as ethylene-pro ********- diene monomer ternary polymerization object 
rubber (EPDM) and ethylene octene copolymer rubber, or non-cross linked rubber, and the above-mentioned rubber 
composition, etc. can be mentioned. 

[0015]Also in the above-mentioned thermoplastic elastomer, especially a styrene thermoplastic elastomer is 
preferred, It is a block copolymer which consists of an aromatic vinyl unit and a conjugated diene unit, or the block 
copolymer in which hydrogenation of the above-mentioned conjugated diene unit portion was carried out selectively, 
and a thermal stability viewpoint to a hydrogenation styrene thermoplastic elastomer is especially still more 
preferred. An aromatic vinyl monomer which constitutes the above-mentioned block copolymer. For example, 
although it is styrene, alpha-methylstyrene, PARAME chill styrene, p-chlorostyrene, p-bromostyrene, 2,4,5- 
tribromostyrene, etc. and styrene is the most preferred, copolymerizatjon of the aromatic vinyl monomer besides the 
above may be carried out for styrene to a subject. The conjugated diene monomer which constitutes the above- 
mentioned block copolymer can merrtion 1,3-butadiene, isoprene, etc. 

[001 6]And a block structure of a block copolymer. When a polymeric block which consists of an aromatic vinyl unit 
is displayed by S and a polymeric block which consists of conjugated diene and/or its unit by which hydrogenation 
was carried out selectively is displayed by B, A linear block copolymer of SB and S(BS) n (however, n integer of 1- 
3), and S(BSB) n (however, n integer of 1-2), and (SB) nX (however, n integer of 3-6.) X is coupling agent residue, 
such as tetrachlorosilane, a tin tetrachloride, and a poly epoxy compound. It is preferred that it is a star-like (star) 
block copolymer which is displayed and which makes B portion a connecting center. 2 types of SB, 3 types of SBS, 
and a 4 type linear block copolymer of SBSB are especially preferred. A rate of an aromatic vinyl monomer in the 
above-mentioned block copolymer is 1 to 99 % of the weight, preferably, ten to 90% of the weight, it is 30 to 70% 
most preferably, and impact strength which stood high in a mentioned range reveals it 20 to 80% still more 
preferably. 

[001 7]A still more desirable hydrogenation styrene thermoplastic elastomer also in a rubber^like polymer of a base 
of fire retardant of this invention is obtained by hydrogenating a block copolymer which consists of an above- 
mentioned aromatic vinyl unit and a conjugated diene unit by a publicly known method. For example, F.LRamp, etal, 
J.Amer.Chem.Soc., 83, a method of hydrogenating using a TORIISO butylborane catalyst of 4672 (1961) statements. 
Hung Yu Chen, J.Polym.Sci.Polym.Letter Ed., a method of hydrogenating using tosyl hydrazide of 15,271 (1977) 
statements. Or a method of hydrogenating JP,42-8704,B using an organic cobalt organicity aluminum system 
catalyst of a statement, or an organic nickel organicity aluminum system catalyst, 1 , a method shown in JP,52- 
41 890,A which uses a catalyst which can hydrogenate 2-vinyl bonds selectively in advance of 1 and 4-combination, 
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Or it is a method shown in JP,59-133203,A using a catalyst in which hydrogenation is possible, and JP,60-220147A 
under low temperature and mild low-pressure conditions. 

[001 8]A rubber-like polymer used in first manufacturing method (I) of fire retardant of this invention, acrylic ester 
which unsaturated nitrile units, such as an aromatic vinyl unit or acrylonitrile, and a methacrylonitrile, and a carbon 
number become from an alkyi group of 1 -8 — and. Units, such as acrylic acid, methacrylic acid, a maleic anhydride, 
and N-substitution maleimide, Divinylbenzene, triallyl isocyanurate, triaryl cyanurate. Diamond SETONJI acrylamide, 
polyethylene-glycol diacrylate. Polyethylene glycol dimethacrylate, trimethylolpropanetrimethacrylate, 
Trimethylolpropane triacrylate, ethylene glycol dimethacrylate, Triethylene glycol dimethacrylate, diethylene-glycol 
dimethacrylate, Diisopropenylbenzene, P-quinonedloxime, P, and P'-dibenzoyI quinonedioxime, Polyfunctional 
monomeric units, such as phenylmaleimide, allyl methacrylate, N,N'-m-phenylene bis maleimide, diallyl phthalate, 
tetra allyloxy ethane, and 1 ,2-polybutadiene, can be contained. 

[001 9]A polymer used in first manufacturing method (I) of fire retardant of this invention, May be the newly 
manufactured virgin material and A discharge article in a process of production of resin raw materials or mold goods 
(odd article). It may be the scrap wood which is the used resin of various shock absorbing material, such as various 
part materials, such as a case used for electric appliances, a car, etc., a tube, and a hose, etc. fabricated for the 
purpose of a certain specific use. As an ejection place, although it may be any, such as a fectory, a store, and a 
process, since there are many a presentation was [ a direction of what was collected from a factory, a store, etc. ] 
comparatively equal to than domestic wastes from a process, it is desirable. 

[0020]This polymer may be an alloy with other polymers, and may be the scrap wood containing additive agents, 
such as dyes and pigments, stabilizer, fire retardant, a plastioizer, a bulking agent, and other adjuvants. Or it may be 
a mixture of scrap wood and a virgin material. Second manufacturing method (II) of fire retardant of this invention. 
They are copolymerization or the method of carrying out graft polymerization about conjugated diene containing acid 
ion groups, such as a vinyl system monomeric unit containing an aromatic vinyl unit containing an acid ion group of a 
sulfonic acid group etc., an amide group, a carboxyl group, or its salt, a hydroxyl group, or its salt, sulfonic acid 
group, etc. 

[0021]As an example of manufacturing method (H) of fire retardant of this invention, a conjugated diene system unit. 
It is the method of polymerizing a unit chosen from an unsaturated nitrile unit, acrylamide, methacrylamide, acrylic 
acid, methacrylic acid, vinyl alcohol, and sulfonic acid metal salt content styrene by the publicly known polymerizing 
method. By blending fire retardant of this invention with a polymer, fire retardancy which stood high is revealed. 
Although a polymer which can blend fire retardant of this invention is a rubber-like polymer, thermoplastics, or 
hardening resin, its thermoplastics is especially preferred also in it. 

[0022]One rubber-like polymer of the above-mentioned polymer is illustrated with a rubber-like polymer used in a 
polymer used in first manufacturing method (I) of fire retardant of this invention. If the most desirable 
thermoplastics also in a polymer which can blend fire retardant of this invention is fire retardant of this invention, 
compatibility, or a thing that can carry out uniform dispersion, there will be no restriction in particular. For example, 
what a polystyrene system, a polyphenylene ether system, a polyolefin system, a polyvinyl chloride system, a 
polyamide system, a polyester system, a polyphenylene sulfide system, a polycarbonate system, a polymethacrylate 
system, etc. were independent, or mixed two or more sorts can be used. Thermoplastics of a polyphenylene ether 
system, a polystyrene system, and a polycarbonate system is preferred especially as a thermoplastic polymer. 
[0023]One aromatic polycarbonate of thermoplastics which can blend fire retardant of this invention can be chosen 
from aromatic gay polycarbonate and aromatic copoly carbonate. As a manufacturing method, the phosgene method 
which blows phosgene into 2 organic^nctions phenol system compound under existence of a caustic alkali and a 
solvent, or the ester interchange method for, for example, carrying out the ester interchange of a 2 organic- 
functions phenol system compound and the diethyl carbonate under existence of a catalyst can be mentioned. The 
range of 1 0,000-1 00,000 is preferred for this aromatic polycarbonate for viscosity average molecular weight. Here 
the above-mentioned 2 organic-functions phenol system compound 2,2'-bis(4-hydroxyphenyl)propane, 2,2'-bis(4- 
hydroxy-3,5-dimethylphenyl)propane, Bis(4-hydroxyphenyl)methane, 1 ,1 '-bis(4-hydroxyphenyl)ethane, 2,2'-bis(4- 
hydroxyphenyDbutane, 2,2'-bis(4-hydroxy-3,5-diphenyl)butane, It is 2,2'-bis(4-hydroxy-3,5-dipropylphenyl)propane, 
1,1'-bis(4-hydroxyphenyl)cyclohexane, 1-phenyl-1,1'-bis(4-hydroxyphenyl)ethane, etc., and is 2,2'-bis(4- 
hydroxyphenyOpropane especially. [Bisphenol A] is preferred. In this invention, 2 organic-functions phenol system 
compound may be used independently, or may use them together. 

[0024]One styrene resin of thermoplastics which can blend fire retardant of this invention, It is rubber modified 
styrene resin and/or rubber nondenaturing styrene resin, it is preferred to consist of a rubber-modified-styrene- 
resin independent or rubber modified styrene resin, and rubber nondenaturing styrene resin especially, and if it is fire 
retardant of this invention, compatibility, or a thing that can carry out uniform dispersion, there will be no restriction 
in particular. A rubber denaturation styrene system polymer says a graft copolymer which a rubber-like polymer 
distributes to particle state into a matrix which consists of a vinylaromatic system polymer. Under existence of a 
rubber^like polymer, an aromatic vinyl monomer and if needed, this and a copolymerizable vinyl monomer are added 
and the graft polymerization of the monomeric mixture is carried out with polymerization methods, such as publicly 
known mass polymerization, an emulsion polymerization, and suspension polymerization. 
[0025]As an example of such a graft copolymer, high impact polystyrene (HIPS), ABS plastics (acrylonitrile- 
butadiene-styrene copolymer), AAS resin (acrylonitrile acrylic rubber styrene copolymer), AES resin (acrylonitrile 
ethylene-propylene rubber styrene copolymer), etc. are mentioned. A rubber-like polymer in a graft copolymer is 
preferred, 5 to 80 % of the weight and especially a desirable monomeric mixture in which 10 to 50 % of the weight 
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and graft polymerization are possible are preferred, and 95 to 20 % of the weight is in 90 to 50% of the weight of a 
range still more preferably. And as for a diameter of a rubber particle in a graft copolymer, 0.1-5.0 micrometers is 
preferred, and 0.2-3.0 micrometers is especially preferred for it. 

[0026]Reduced viscosity etasp/c of a matrix portion which is a measure of a molecular weight of a graft copolymer 
(0.5 g/dl) 30 ** measurement : When matrix resin is polystyrene and a toluene solution and matrix resin are 
unsaturated nitrile aromatic vinyl copolymers, methyl ethyl ketone. It is preferred that it is in the range of 0.30 - 
0.80 dl/g, and it is more preferred that it is in the range of 0.40 - 0.60 dl/g. As a means for satisfying the above- 
mentioned requirements about above-mentioned reduced viscosity etasp/c, adjustment of the amount of 
polymerization initiators, polymerization temperature, and the amount of chain transfer agents, etc. can be 
mentioned. Another polyphenylene ether of thermoplastics which can blend fire retardant of this invention is a 
homopolymer and/or a copolymer which consist of a bonding unit shown with a following formula (1). 
[0027] 
[Formula 1] 




However. , R^, R^, and R'* are chosen from the group which consists of hydrogen, hydrocarbon, or a substitution 
hydrocarbon group, respectively, may be mutually the same or may differ. 

[0028] As a concrete example of this polyphenylene ether, A copolymer of poly (2,6-dimethyl- 1 ,4-phenylene ether), 
2,6-dimethylphenol, and Z,3,6-trimethyl phenol, etc. are preferred, and poly (the 2,6-dimethyl- 1 , 4-phenylene ether) 
is especially preferred. A manufacturing method in particular of this polyphenylene ether is not what is limited, For 
example, a complex of cuprous salt by a method given in a U.S. Pat. No. 3,306,874 specification and amine is used as 
a catalyst, For example, it can manufacture easily by carrying out oxidative polymerization of the 2 and 6 xylenol, It 
can manufacture easily by a method indicated in addition to this to a U.S. Pat. No. 3,306,875 specification, a U.S. 
Pat No. 3,257,357 specification, a U.S. Pat. No. 3,257,358 item specification and JP,52-17880,B, and JP,50-51 197,A. 
As for reduced viscosity etasp/c (0.5 g/dl, chloroform fluid, 30 ** measurement) of the above-mentioned 
polyphenylene ether used in this invention, it is preferred that it is in the range of 0.20 - 0.70 dl/g, and it is more 
preferred that it is in the range of 0.30 - 0.60 dl/g. As a means for satisfying the above-mentioned requirements 
about reduced viscosity etasp/c of polyphenylene ether, adjustment of a catalyst amount in the case of 
manufacture of said polyphenylene ether, etc. can be mentioned. 

[0029]In this invention, when further much more advanced fire retardancy is required. As other fire retardant, if 
needed A halogen system, the Lynn system, or an inorganic flame retardant More than a kind chosen from a triazine 
skeleton content compound, silicone series fire retardant, organic silicate, a metal salt system, silica, an aramid fiber, 
polyacrylonitrile textiles, fiuororesin, and novolak resin can be blended. 

[0030]Said halogen series flame retardant Halogenated bisphenol, an aromatic halogenated compound, Halogenated 
polycarbonate, a halogenated-aromatics vinyl system polymer, halogenation cyanurate resin, Halogenation 
polyphenylene ether etc. are mentioned and preferably Decabromo diphenyloxide. Oligomer of tetra bromine 
bisphenol A and tetra bromine bisphenol A, Bromine-ized bisphenol system phenoxy resin, bromine-ized bisphenol 
system polycarbonate. They are bromine-ized polystyrene, bromine-ized bridge construction polystyrene, bromine- 
ized polyphenylene oxide, PORIJI bromine phenylene oxide, decabromdiphenyloxide bisphenol condensate, halogen- 
containing phosphoric ester, fiuororesin, etc. Phosphorus series flame retardants as fire retardant which can be 
blended are an organophosphorus compound, red phosphorus, an inorganic system phosphate, etc. if needed [ said ]. 



[0031]As an example of the above-mentioned organophosphorus compound, they are phosphine, phosphine oxide, a 
BIHOSU fin, phosphonium salt, phosphinate, phosphoric ester, phosphite, etc. More specifically Triphenyl phosphate, 
methyl NEOBEN chill phosphite, HENTA erythritol diethyldiphosphite, methyl neopentyl phosphonate, Phenyl 
neopentyl phosphate, pentaerythritol diphenyl diphosphate. They are JISHIKURO pentyl hypo diphosphate, 
dineopentyl hypophosphite, phenylpyrocatechol phosphite, ethylpyrocatechol phosphate, and JIPIRO catechol hypo 
diphosphate. Here, an aromatic system phosphoric ester monomer of a following formula (2) and an aromatic system 
phosphoric ester condensation product of a following fonmula (3) are preferred especially as an organophosphorus 
compound. 
[0032] 
[Formula 2] 

0-P— 0-Ar« (2) 

\ 

0-A r. 



[0033] 
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0-Ar 



(However, Ar-^, Ar-2' ^"'^ Ar-3' Ar-4> and) Arg, Arg, Ar^, and Arg are aromatic groups chosen from the phenyl 
group independently replaced by at least one hydrocarbon group of no replacing or the carbon numbers 1-10, 
respectively. Arg is an aromatic group of the bivalence of the carbon numbers 6-20. m expresses one or more 
integers. 

One red phosphorus of said phosphorus series flame retardant the surface other than general red phosphorus 
beforehand. That by which coating treatment was carried out with the tunic of ********** metal hydroxide from 
aluminium hydroxide, magnesium hydroxide, zinc hydroxide, and titanium hydroxide. That by which coating treatment 
was carried out with the tunic which consists of metal hydroxide and thermosetting resin which are chosen from 
aluminium hydroxide, magnesium hydroxide, zinc hydroxide, and titanium hydroxide. Coating treatment was doubly 
carried out with the tunic of thermosetting resin on the tunic of the metal hydroxide chosen from aluminium 
hydroxide, magnesium hydroxide, zinc hydroxide, and titanium hydroxide. One inorganic system phosphate of said 
phosphorus series flame retardant has typical ammonium polyphosphate. 

[0034]And if needed [ said ] an inorganic flame retardant as fire retardant which can be blended. Aluminium 
hydroxide, magnesium hydroxide, dolomite, a hydrotalcite. Calcium hydroxide, barium hydroxide, basic magnesium 
carbonate, zirconium hydroxide, A hydrate of inorganic metal compounds, such as a hydrate of tin oxide, an 
aluminum oxide. Iron oxide, titanium oxide, manganese oxide, magnesium oxide, zirconium oxide, A zinc oxide, 
molybdenum oxide, cobalt oxide, bismuth oxide, chrome oxide, Metallic oxides, such as tin oxide, antimony oxide, 
nickel oxide, copper oxide, and tungstic oxide, Aluminum, iron, titanium, manganese, zinc, molybdenum, cobalt. Metal 
powders, such as bismuth, chromium, nickel, copper, tungsten, tin, and antimony, and zinc borate, zinc metaborate, 
barium metaboric acid, zinc carbonate, magnesium carbonate, calcium carbonate, barium carbonate, etc. are 
mentioned. At least one sort of these may use two or more sorts together. Especially in this, a fire-resistant effect 
is good and what was chosen from a group which consists of magnesium hydroxide, aluminium hydroxide, basic 
magnesium carbonate, and a hydrotalcite is economically advantageous. Also in an inorganic flame retardant, it 
thickens in eariy stages of combustion at the time of melting or a softening pyrolysis with the intense middle of 
combustion. The glass carried out by promoting a hardening reaction by solidification or bridge construction is 
preferred, For example, hydration glass Si02-MgO-H20, a PbO-B203 system, A ZnO-P205-MgO system, a P2O5" 
B203-PbO-MgO system, They are vitrified compounds, such as a P-Sn-O-F system, a PbO-V205-Te02 system, 
aluminum203 and an HgO system, a halogenation tin system, and the Howe lead silicate system. 
[0035]It is an ingredient for a triazine skeleton content compound as fire retardant which can be blended to raise 
fire retardancy much more as a fire-resistant auxiliary agent of a phosphorus series flame retardant if needed. As 
the example, melamine, MERAMU, MEREMU, a melon (output according to three molecule of MEREMU to three 
molecules deammonia in more than 600 degreeC), Melamine cyanurate, melamine phosphate, SAKUSHINO 
guanamine. AJPO guanamine, methyl guru taro guanamine, melamine resin, BT resin Although it can mention, 
melamine cyanurate is preferred especially from a low volatility viewpoint 

[003G]If needed silicone series fire retardant as fire retardant which can be blended. It is silicone resin which has 
the three-dimensional network structure made combining a structural unit of silicone oil which is 
polydyorganosiloxane of straight chain shape or Si02, RSi03/2. R2 SiO, and R3SiO,/2. Here, R shows a substituent 
which contained a vinyl group in aromatic groups, such as alkyi groups, such as a methyl group, an ethyl group, and a 
propyl group, or a phenyl group, and benzyl, or the above-mentioned substituent. Here, silicone resin containing 
especially a vinyl group is preferred. Such silicone resin is obtained by carrying out the cohydrolysis of the 
ORUGANO halo silane corresponding to the above-mentioned structural unit, and polymerizing. 
[0037]If needed organic silicate as fire retardant which can be blended, for example, organic silicate, such as 
orthosilicate ester and its hydrolysis condensate or an ORGANO alkoxy polysiloxane, and an ORGANO aryloxy 
polysiloxane, — or — for example. In a polysiloxane which has Si-R' (R and R' is a hydrocarbon group) by using side 
chain Si-O-R as an essential ingredient to a main chain (Si-O) if needed, it is organic silicate containing branching 
or the structure of cross linkage expressed with Si-O-Si etc. 

[0038]If needed metal salt system fire retardant as fire retardant which can be blended. For example, potassium 
trichlorobenzenesulfonate, perfluoro potassium butanesulfonate, Organic-sulfonic-acid metal salt, such as 
diphenylsulfone 3-potassium sulfonate. It is metal salt system fire retardant, such as polystyrene sulfonate alkali 
metal salt which sulfonic acid metal salt, sulfuric acid metal salt, phosphoric acid metal salt, and boric acid metal salt 
combined with an aromatic ring of aromatic group content polymers, such as aromatic sulfonimide metal salt or a 
styrene system polymer, and polyphenylene ether. As a polymer, in the case of polycarbonate, such metal salt 
system fire retardant especially promotes decarboxylation at the time of combustion, and raises fire retardancy to 
it. 

[0039]Hydrocarbon system compound covering silica which is a silica dioxide with silica formless if needed as fire 
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retardant which can be blended, and was processed by a silane coupling agent of a hydrocarbon system compound 
system especially to a silica surface is preferred, and also hydrocarbon system compound covering silica containing 
a vinyl group is preferred. If needed an aramid fiber as fire retardant which can be blended, It can manufacture, when 
it is preferred that an average diameter is [ mean fiber length ] 0.1-10 mm in 1-500 micrometers, it dissolves 
isophthalamide or poly para-phenyiene terephthalamide in an amide system polar solvent or sulfuric acid and carries 
out solution spinning with a wet type or a dry method. 

[0040]If needed polyacrytonitrile textiles as fire retardant which can be blended. It is manufactured by a wet spinning 
method which an average diameter dissolves a polymer in solvents, such as dry spinning which it is preferred that 
mean fiber length is 0.1-10 mm in 1-500 micrometers, it dissolves a polymer in solvents, such as dimethyHbrmamide, 
and spins dryly in airstream of 400 degreeC, or nitric acid, and carries out wet spinning underwater. 
[0041]It is resin in which fluororesin as fire retardant which can be blended contains a fluorine atom in resin if 
needed. As the example, polymonofluoroethylene, polydifluoroethylene, polytrifluoroethylene, polytetrafluoroethylene, 
tetrafluoroethylene / hexafluoropropylene copolymer can be mentioned. The above-mentioned fluorine-containing 
monomer and a copolymerizable monomer may be used together if needed. 

[0042]Novolak resin as fire retardant which can be blended is obtained if needed by condensing phenols and 
aldehyde under existence of an acid catalyst like sulfuric acid or chloride, and the manufacturing method is indicated 
to "polymer experimentology 5 "polycondensation and polyaddition" p.437-455 (KYORITSU SHUPPAN Co., Ltd.)." In 
this invention, 001 to 0. 100 weight section is preferred to polymer 100 weight section if needed, and an addition of 
fire retardant which can be blended is five to 1 5 weight section very preferably three to 20 weight section most 
preferably one to 50 weight section still more preferably. 

[0043]In this invention, if needed Aliphatic hydrocarbon, higher fatty acid, higher-fatty-acid ester. Processing aid as 
a kind or two sorts or more of release agents or flow improvers chosen from higher fatty acid amide, high-class 
fatty alcohol, metallic soap, the ORGANO siloxane system wax, a polyolefine wax, and a polycaprolactone can be 
blended. Quantity of the above-mentioned processing aid is one to 5 weight section most preferably 0.5 to 10 
weight section still more preferably 0.01 to 20 weight section preferably to polymer 1 00 weight section. 
[0044]In this invention, when lightfastness is required, a kind or two sorts or more of light-fast improving agents 
chosen fi'om an ultraviolet ray absorbent, a hindered amine light stabiliser, an antioxidarrt, an active species 
scavenger, a shielding agent, metal deactivator, or a quencher can be blended if needed. Quantity of the above- 
mentioned light-fast improving agent is one to 5 weight section most preferably 0.1 to 10 weight section still more 
preferably 0.05 to 20 weight section preferably to polymer 100 weight section. 

[0045]As a manufacturing method of a polymer composition containing fire retardant of this invention, For example, 
mix fire retardant with a polymer, and with an extrusion machine, fuse a melt kneading **** method and a polymer 
first, and it ranks second. Fire retardant of this invention is added, and after manufacturing a masterbatch which 
blended fire retardant of this invention a method of carrying out melt kneading with the same extrusion machine, a 
polymer, or if needed, there are a method of kneading fire retardant or other fire retardant of the above-mentioned 
masterbatch, and the remaining polymers or the remaining this inventions, etc. 

[0046]Although a fire-resistant polymer composition obtained using fire retardant of this invention is obtained by 
carrying out melt kneading of each above-mentioned ingredient with a commercial single screw extruder or a twin 
screw extruder etc., for example. Acid-base, such as colorant, such as reinforcing agents, such as a 
thermostabilizer, lubricant, a bulking agent, and glass fiber, a color, and paints, and sulfate, etc. can contain in that 
case, or it can add if needed. Thus, it is possible to carry out prolonged continuous molding of the obtained 
constituent using an injection molding machine or an extruding press machine, and obtained mold goods are 
excellent in fire retardancy, heat resistance, and shock resistance. 
[0047] 

[Example]Hereafter, although an example explains this invention still in detail, thereby, this invention does not 
receive restriction at all. Fire-resistant measurement in an example and a comparative example was performed using 

the following methods or measuring apparatus. 

(1) The VB (Vertical Burning) method based on fire-resistant UL-94 estimated self-extinguishing. (1/8-inch 
thickness specimen) 

[0048]Each ingredient used by the example and a comparative example used the following. 

(1) Styrene ethylene butylene styrene copolymer (SEES) 

Asahi Chemical Industry Co., Ltd. make [Trade name tough tech (SEBS is called hereafter)] 

(2) Styrene butadiene copolymer (SB) 

Asahi Chemical Industry Co., Ltd. make [Trade name tough PUREN (SB is called hereafter)] 

(3) Polybutadiene (PB) 

Asahi Chemical Industry Co., Ltd. make (PB is called hereafter) 

[0049](4) It was made to dissolve in 1 of 900 weight sections, and 2-dichloroethane, SEES of denaturation SEES100 
weight section was kept at 50 60% fuming sulfuric acid of 1 28 weight sections was dropped over 30 minutes, and 
sulfonation was completed at the temperature for 30 more minutes. Although the output of slurry form arose in 
reaction mixture with advance of the reaction, a gelling thing did not adhere to the wall surface of the reaction 
vessel till ending reaction. Subsequently, it neutralized by adding sodium hydroxide solution gradually into the system 
of reaction. Then, distilling-off removal of 1 in the system of reaction and the 2-dichloroethane was carried out with 
heating, and the solution of the residue was eventually adjusted the pH to 8 by sodium hydroxide. And water was 
removed from the solution produced by doing in this way, and the denaturation SEES was acquired. Sulfonate was 
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checked by both styrene and the butadiene portion with the infrared absorption spectrum. 

[0050](5) In the manufacturing method of the denaturation SB denaturation SEBS, the same experiment was 

repeated except changing SEBS into SB. (Denaturation SB is called hereafter) 

(6) In the manufacturing method of the denaturation PB denaturation SEBS, the same experiment was repeated 
except changing SEBS into PB. (The denaturation PB is called hereafter) 

(7) Rubber modified polystyrene (HIPS) 

Asahi Chemical Industry Co., Ltd. make [Polybutadiene / polystyrene (10/90: weight ratio) trade name Styron (HIPS 
is called hereafter)] 

(8) ABS plastics (ABS) 

Asahi Chemical Industry Co.. Ltd. make [Acrylonrtrile / polybutadiene / styrene (2Q[ 24///] 56: weight ratio) trade 
name SUTAI rack ABS (ABS is called hereafter)] 
[0051](9) Aromatic polycarbonate (PC) 

The product made fi-om Sumitomo Dow [Bisphenol A type trade name caliber 1 3 (PC is called hereafter)] 

(10) Polypropylene (PP) 

Product made from Japanese Polyolefine Gay polypropylene (PP is called hereafter) 

(11) Polyphenylene ether (PPE) 

Asahi Chemical Industry Co., Ltd. make Polyphenylene powder, trade name Xyron] (PPE is called hereafter) 

(12) Phosphorus series flame retardant : triphenyl phosphate (TPP) 

The product made from Daihachi Chemical industry, the trade name TPP (TPP is called hereafter) 

(13) Phosphorus series flame retardant : ammonium polyphosphate (APP) 
The Chisso Corp. make, trade name TERRAJU (APP is called hereafter) 
[0052](14) Nitrogen flame retardant : melamine cyanurate (MC) 

The Nissan Chemical Industries, Ltd. make, trade name MC (MC is called hereafter) 

(15) Silicon system fire retardant : poly methylphenyl siloxane (SI) 
Shin-Etsu Chemical Co.. Ltd. make (SI is called hereafter) 

(16) Brominated flame retardants : decabromo diphenyloxide (BR) 
Made in Albemarle (U.S.) (BR is called hereafter) 

(1 7) Magnesium hydroxide (MgOH) 

The Kyowa Chemical Industry make and Mg(0H)2 Trade name Kuisma (MgOH is called hereafter) 

(18) Antimonous oxide (SbO) 

The NIHON SEIKO CO., LTD. make and Sb203 (SbO is called hereafter) 

[00531(19) Polyaorylonitrile textiles (PAN) 

Asahi Chemical Industry make (PAN is called hereafter), 

(20) Commercial titanium oxide was used as a titanium oxide (Ti02) white pigment. (Ti02 is called hereafter) 
(Examples 1-45, comparative examples 1-3) It mixed mechanically by the quantitative ratio given in Table 1-4, and 
fused for 5 minutes at the melting temperature of 230 **, and the number of rotations of 50 rpm using the Oriental 
energy machine factory lab PURASUTO mill. Thus, the specimen of 1/8-inch thickness was produced with 
compression forming from the obtained resin composition, and fire-resistant evaluation Was performed. The result 
was indicated to Tables 1-4. 
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[Table 2] 
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[Table 3] 
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[0057] 
[Table 4] 
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[0058] 

[Effect of the Invention]The fire-resistant polymer composition which blended fire retardant of this invention, VTR, 
a distribution board, television, an audio player, a capacitor, a home electric socket, A radio cassette recorder, a 
videocassette, a videodisc player, an air conditioner. Household appliance housing, such as a humidifier and electric 
warm air machinery, a chassis or parts, the mainframe of CD-ROM (.********-**), A printer, fax, PPG, CRT, a word 
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processor copying machine, an electronic cash register, A small business computer system, a floppy disk drive, a 
keyboard, OA equipment housing, such as a type, ECR, a calculator, a toner cartridge, and a telephone, A chassis or 
parts, a connector, a coil bobbin, a switch, a relay, an electron and electrical materials, such as a relay socket, LED, 
a variable condenser, AC =Mt********- a FBT high voltage bobbin, a FBT case, an IFT coil bobbin, a jack, a volume 
shaft, and a motor part article. — and, Are suitable for automobile materials, such as an instrument panel, a radiator 
grille, a cluster, a speaker grille, a louver, a console box, defroster garnish, an ornament, a fuse box, a relay case, and 
a connector shift tape, etc.. Since the fire retardancy which did not bring these deterioration of an environmental 
problem or mechanical properties, and stood high can be given, the role played in the industrial worid is large. 
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